We study the potential impact of fiscal devaluation policies on the Italian economy using IGEM, a dynamic general equilibrium model for the Italian economy developed at the Department of Treasury of the Italian Ministry of the Economy and Finance. The simulations show that fiscal devaluation policies are likely to produce slight improvements on the external position of the economy only in the short run, while the output gains seem to persist in the long run. Nonnegligible distributional effects across households are also observed, since taxation on consumption tends to be regressive.
Introduction
This paper explores the potential effects of a fiscal devaluation on the Italian economy through simulations made using IGEM (Italian General Equilibrium Model), a dynamic general equilibrium (DGE) model for the Italian economy, entirely developed at the Department of Treasury of the Italian Ministry of the Economy and Finance (see Annicchiarico et al. 2013a ). In particular, we consider different reform scenarios of fiscal devaluation consisting in ex-ante budget-neutral tax swaps from payroll taxes to consumption taxes.
Notably, the rationale behind these fiscal interventions is to be found on the fact that, because of adherence to a monetary union or a fixed-exchange rate regime, some countries are in the impossibility to conduct autonomous exchange rate policy and experience nominal devaluation in order to improve their trade balance. In this sense a shift from social security contributions (SSC) and/or labour income taxes to value added taxes (VAT) represents a way to mimic a nominal devaluation. More precisely, a fiscal devaluation is to be considered an option to achieve real exchange rate depreciation and make tradable goods more competitive. By reducing the labour tax wedge, in fact, labour costs are diminished, domestic producers become more competitive and net exports increase. Meanwhile, imposing a higher VAT rate will induce a decline of consumption and increase the price of imported goods. As a result of this balanced-budget fiscal reform, the level of economic activity would increase and the trade balance should improve. It is then clear why the topic of fiscal devaluation has been gaining momentum in European policy circles: the troubled Eurozone countries experiencing severe unemployment problems, fiscal deficits and increasing trade imbalances may probably benefit from budget-neutral tax shifts able to promote employment and competitiveness at the same time (see e.g. European Commission 2013 and Koske 2013).
However, the fiscal devaluation hypothesis is quite controversial and the debate dates back as early as Keynes (1931) who argued that the joint combination of import tariff and export subsidy could 3 be used as a substitute for exchange rate changes. For long time the economic literature on the use of the tax system as a substitute for exchange rate changes pertained the trade policy literature (see e.g. Feldstein and Krugman 1990; see Laker 1981 for a comprehensive survey). Since taxing trade is not an option for most countries committed to free trade, later contributions posed the argument from a different perspective, suggesting variations in payroll contributions paid by employers, as a way of affecting the real exchange rate, coupled with a rise in the consumption taxes so as to neutralize the effects on the fiscal balance (see e.g. Andersen 1997; for a critical discussion see Calmfors 1998 ).
Recent contributions exploring the possible use of conventional fiscal policy instruments as a way to replicate real exchange rate changes in the context of DGE models include Farhi et al. (2011 ), Franco (2011 ), Vogel (2013 among others. For a discussion with particular emphasis on the eurozone debate, see de Mooij and Keen (2012) . For a comprehensive study on the impact of unilateral and synchronized fiscal devaluation policies in Europe, see European Commission (2013).
The interest of the present analysis on the Italian economy is motivated by the fact that Italy is characterized by elevated labour costs, despite relative unit labour costs have declining since 2009 (see OECD 2013) . From this point of view the potential gains deriving from such fiscal reforms can be very large. In addition, the latest economic performances of the Italian economy call for the implementation of comprehensive reforms able to re-launch growth and increase competitiveness, so to also improve its external position. That is why the understanding of the potential impact of such fiscal reform through which to engineer a fiscal devaluation is of great interest.
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In this paper we consider four different scenarios of fiscal reforms aimed at reducing labour cost, expanding economic activity, boosting competitiveness and improving the external position of the economy, while preserving fiscal balance. We cut SSC payroll taxes borne by employers and/or workers themselves and increase consumption taxes so as to neutralize the budgetary effects. By cutting the employer-portion of SSC we are able to directly reduce labour cost, increasing labour demand and output. On the other hand, by cutting the worker-portion of SSC we are able to indirectly reduce firms' labour costs, by decreasing gross labour remuneration, while boosting labour supply through the increase in the net remuneration. We will see that the macroeconomic effects of the two scenarios are qualitatively similar but differ quantitatively. Finally, we exploit the structure of IGEM to explore the possibility of reducing the tax wedge on labour only for permanent workers and study the potential redistributive effects of such intervention.
The remainder of this paper is as follows. Section 2 presents a non-technical overview of IGEM, the simulation tool used, focusing on the features relevant for the analysis undertaken in this work.
Section 3 describes the alternative reform scenarios, while Section 4 presents and discusses the results of the policy simulation analysis. Section 4 concludes.
An overview of the simulation tool
IGEM is a DGE model for the Italian economy recently developed at the Department of Treasury of the Italian Ministry of the Economy and Finance to be used as a laboratory for policy analysis. The model, which is based on explicit microeconomic foundations, has been designed to quantify the potential macroeconomic effects of structural reforms and various fiscal policy interventions.
Consistently with the conventional New Keynesian models and in the spirit of the so-called New Neoclassical Synthesis, IGEM integrates a large variety of nominal and real frictions shaping the short-and the medium-run behavior of the economy, while neoclassical features tend to prevail in the long run.
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In particular, the model has been designed to capture some specific features of the Italian labour market, namely the dualism between workers benefiting from higher protection, better working conditions, superior opportunities for promotion, higher pays, and workers with poor or no protection, limited promotion opportunities, lower pays.
Recently, IGEM has been used to implement simulations of a set of structural interventions on the Italian labour market. Simulations have exploited the highly flexible model structure to show that this dualism in the labour market, coupled with a high degree of real and nominal rigidities, reveals to be essential in explaining the effects on employment of different policy interventions. 
Households and labour supply
Households are of two types, either Ricardian or non Ricardian. Ricardian households (also called non-liquidity constrained households) consume a final composite good and decide how to allocate their time between labour and leisure. They have access to financial markets so that they are able to smooth out their consumption profile over time. The key equation describing their behaviour is the Euler's equation which gives the optimal time path of consumption:
where the superscript stands for 'Ricardian', is the partial derivative of the utility function with respect to consumption, is the expectations operator, is inflation, denotes the nominal interest rate, is the tax rate on consumption, is consumption at time t+1, and is the past level of the economy-wide consumption, as the model features an external habit component. This equation shows how forward looking expectations enter the current consumption decision. In fact, in making their consumption plans, households take into account expectations about the future, being ready to change their plans in response to shocks, policy shifts and structural reforms.
Non-Ricardian households are liquidity constrained, since they do not have access to financial markets and consume their current disposable income (i.e. they rely on labour income and transfers). As already mentioned, for liquidity constrained households, consumption, is simply equal to the net wage income plus transfers from the public sector (for details see Annicchiarico et al. 2013a ):
where the superscript stands for 'Non Ricardian', is the real wage, hours of work, the output price index, the consumption price index, the consumption tax rate, the wage income tax rate, is the workers' SSC rate, is the lump-sum component of taxation and the lump-sum component of transfers.
As already mentioned, a peculiar feature of the model is that it has been designed to capture some specific features of the Italian labour markets, where several different contract types coexist and a 7 dualism emerges between those workers, sheltered by union coverage and high firing costs, benefiting from stronger job security protection and higher pays, and those workers with little or no security protection, lower pays and low firing costs. In particular, the labour force of IGEM is articulated in three different categories: (i) employees with a stable contract of employment and strong protection, here labeled as permanent workers; (ii) atypical workers who have flexible working patterns and weak (or no) employment protection; (iii) self-employed workers and professionals who may supply work under contracts for services and operate under the tutelage of professional orders or registers, so enjoying a certain degree of market power.
Permanent and self-employed workers are assumed to supply differentiated labour services to unions which set wages in monopolistically competitive labour markets. Nominal wage rigidity consists of adjustment costs for changing wages and they are set such that it is more costly to change labour inputs of those who are qualified as permanent workers. Along the same line, the degree of nominal wage stickiness is assumed to be much higher for permanent workers than for the other categories, as well as their market power. From this point of view, atypical and self-employed workers represent the more volatile component of the workforce. Moreover, permanent and atypical workers contribute to a portion of the SSC payroll taxes on the employee's behalf. On the other hand, self-employed workers pay both the employer and employee factions of the SSC, bearing the whole burden of taxation.
It goes without saying that this dualism in the labour market, coupled with a high degree of real and nominal rigidities, will reveal to be essential in explaining the transmission mechanisms and the possible redistributive effects of different fiscal interventions. In particular, with reference to the policy analysis carried out in this paper, the explicit consideration of different categories of workers allows for many differentiated labour income tax rates and SSC rates, so admitting the construction of more complex scenarios. An additional feature of the model, relevant for the fiscal experiments considered, is that the heterogeneity of households is strictly related to that considered in the labour 8 market. In particular, it is assumed that Ricardian households supply labour services as employees and as self-employed workers, while non-Ricardian consumers supply labour services only as atypical workers. Intuitively, workers with stable contracts have an easy access to credit and financial markets in general, while atypical workers with flexible labour patterns are more likely to be liquidity constrained. Similarly, in some circumstances, low income workers may likely be liquidity constrained. In this sense IGEM is able to provide a rationale for the existence of nonRicardian households.
The wage set by unions will crucially depend on preferences, on the tax rate on labour income, on SSC rates and on the degree of market power of unions, which, in turn, depends on the elasticity of substitution between different types of labour services for each category of workers. These factors introduce a wedge between the real wage rate and the marginal rate of substitution between leisure and consumption. In particular, the steady-state equation describing the labour supply of the typical worker belonging to the generic category (namely, permanent, atypical and selfemployed), is of the form:
where is the real wage and denotes the gross wage markup. Equation (3) clearly shows how taxes on consumption and labour income distort labour supply decisions. A fiscal devaluation intervening on the supply side of the labour market aims at stimulating employment, enhancing economic activity and improving the external position through a tax shift from labour (by reducing ) to consumption taxation (by increasing ). The change in the two tax rates will depend on the relative size of the two tax bases, so as to ensure that the fiscal reform is ex-ante budget neutral.
Production and labour demand
On the production side, there are perfectively competitive firms that produce the final goods and monopolistic firms that produce the intermediate goods. where and denote CES (constant elasticity of substitution) aggregates of labor inputs hired as permanent workers (skilled and unskilled) and as self-employed and atypical workers, respectively, and stand for overhead labor which captures the notion that a firm must employ a minimum amount of labour to produce any output, while is the stock of capital and is the capital utilization.
This particular nesting structure is meant to capture the fact that a production unit needs to employ labour services both in stable and in flexible patterns. It is assumed that firms need permanent workers (on whom they can always count) involved in the core business activities and in those which are strictly functional to these activities themselves. At the same time, firms externalize activities that do not involve core competencies, relying on workers who supply their services as self-employed or atypical workers.
The bundle represents a combination of permanent labor inputs (of skilled and unskilled type) hired in less competitive markets, while the bundle includes labor inputs hired in the form of more flexible labor patterns (for more details see Annicchiarico et al., 2013a) Turning to the decisions on labor inputs, in steady state, the following first-order condition must hold for each generic category (i.e. permanent workers, atypical and self-employed workers):
where denotes the SSC rates paid by employers (set to zero for self-employed), is the price markup and is the marginal product of labour of category . A fiscal devaluation on the demand side of labour market is mapped onto the model by changing the SSC rate .
Foreign sector, monetary and fiscal rules
The foreign sector is modeled as follows. Italy faces an exogenous world rate adjusted for a risk premium and takes as given world demand and world prices on tradable goods. The development of its external position depends on the current account surplus and so on the behavior of firms, households and government. The transmission mechanism of a fiscal devaluation to the external variables is further complicated by the assumption that exporting and importing firms have some pricing market power and face nominal adjustment costs on the prices they set.
Finally, the conduct of monetary policy is described by a Taylor-type rule (see Taylor 1993 and Clarida et al. 1999) , allowing for a certain degree of inertia of the interest rate response to inflation and output and calibrated to account for the fact that Italy belongs to a monetary union. The behaviour of the fiscal authority is described by a set of equations according to which both expenditures and receipts are responsive to economic fluctuations.
Fiscal devaluation scenarios
We are now ready to study the macroeconomic implications of different hypotheses of fiscal devaluation considering four alternative scenarios. Each scenario is designed to preserve government revenues, so being, at least ex ante, budget neutral. All tax swaps amount to one per cent of output (baseline level) and are assumed to be permanent.
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The simulations are carried out under the assumption that all policy changes are unanticipated by agents and take place immediately. Forward looking agents adjust their behavior accordingly, anticipating the long-run effects of the tax reform. Since in the current version of IGEM the foreign sector is exogenous, we will be able to explore only the effects of unilateral tax shifts undertaken by the Italian economy.
The first scenario (Scenario 1) combines a reduction of the employers' SSC with an increase in the consumption tax. The SSC cut involves permanent and atypical workers, while self-employed workers, who fully pay their own SSC, are excluded from the fiscal intervention. The second scenario (Scenario 2), instead, involves all the three categories of workers, but considers a shift from employees' and self-employed workers' SSC payroll taxes to consumption tax. 3 In the third scenario (Scenario 3) the fiscal reform is assumed to involve only permanent workers. In this case
we reduce both portions of their SSC (i.e. the employee-portion and the employer-portion) and increase the consumption tax so that the government budget is unaltered. Finally, the fourth scenario (Scenario 4) is as Scenario 3, but it also introduces a compensation for non-Ricardian households according to a transfer rule. This compensatory payment is designed so as to fully offset the negative effect of an increase in the consumption tax rate on the after-tax income of nonRicardian households and is financed by lump-sum taxation borne by Ricardian households, so that the whole fiscal reform is still ex-ante budget neutral. Table 1 summarizes the hypotheses of the four fiscal devaluation scenarios.
Results
All simulation results are reported as percentage deviations from the initial steady-state except for trade balance, net foreign assets and public debt to output ratios for which results are expressed as percentage-point deviations from the baseline. Figures 1 and 2 plot the response of the main macrovariables in the four scenarios, for a 20-quarter time span, while Table 2 reports the annualized long-run effects of the four fiscal experiments. In doing so we are able to better compare and discuss the effects of fiscal devaluation reforms with or without compensatory mechanisms, pertaining exclusively or not to permanent workers.
Consider the first two scenarios. Figure 1 illustrates the macroeconomics impact of Scenario 1 (continuous line) and Scenario 2 (dotted lines), where in the first case we cut only the fraction of employers' SSC for permanent and atypical workers, while in the second we reduce the fraction of workers' SSC for employees and self-employed. Since the results are qualitatively similar in both scenarios, but important quantitative differences are noted, we first discuss our findings from a qualitative perspective.
As expected, in both scenarios we observe a positive effect on investment, net real wages, labour, trade balance and net foreign assets, while unit labour costs decrease and the real exchange rate depreciates (see Figure 1 and Table 2 ). The short-run negative effects on aggregate consumption is to be ascribed to the fact that while Ricardian consumption increases because of higher profits, the higher consumption tax rate will hurt non-Ricardian households, who will experience a drop in consumption because of their diminished net income. Put it differently, this tax policy involuntarily shifts the burden of taxation disproportionately to the side of non-Ricardian households. During the adjustment path, however, aggregate consumption increases thanks to the improved economic conditions and despite the worsening in the terms of trade due to the real exchange rate depreciation. The initial fall of consumption drives aggregate demand downward and so output.
Later, when the positive effects of the reform materialize, aggregate consumption increases, exports rise and so output.
The expansionary effects of such reforms can be explained as follows. Shifting the burden of taxation from labour towards consumption reduces distortions on employment decisions providing incentives to work harder. Because of wage rigidities, we observe a drop in unit labour costs on impact; this boosts labour demand and so output expands. In these circumstances firms profits 13 increase, so boosting investments, despite cheaper labour will push producers to substitute capital in the production. At the same time, the higher net real wages favour labour supply, augmenting the positive effects on worked hours and output. The lower producer price, in turn, strengthens exports, while the higher taxation on consumption compensates the price reduction for domestic consumers and makes imported goods more expensive. This change in the relative prices explains why, especially in the short and in medium run, the impact of fiscal devaluation on external accounts is positive. As a result of the exports' increase and of imports' decline, the economy experiences positive trade balances during the first 10 quarters and the net foreign assets balances improve.
In the long run wages adjust gradually, absorbing the reduction of the labour cost and eroding the competitive advantage of firms. This explains why in the long run, as shown in Table 2 , the impact on the trade balance and on the net foreign asset position is close to balance.
Overall, in the long run, we also observe that, because of the reduction of the tax wedge on labour, net real wages and worked hours will be higher, and so the level of economic activity. We also observe a stronger effect on the hours worked of the atypical workers, whose labour supply is more sensitive to changes in their after-tax wage.
Despite the positive effects on the net external position disappear in the long run, as a result of price and wage adjustment, the positive effects on the level of economic activity persist, since shifting the burden of taxation from direct to indirect taxation has a beneficial effect on labour supply.
The impact on the public sector finances depends on many factors. In the long run for both scenarios, we observe a slight reduction of the public debt to output ratio due to output expansion and to the overall increase in the tax base.
When we turn our attention on the quantitative effects of the two fiscal reforms we observe several important differences. Firstly, unit labour costs are reduced by more in Scenario 1 than in Scenario 2, while for net real wages the opposite is true. Intuitively, in Scenario 1 by cutting the employerportion of SSC we are able to directly reduce unit labour costs, so boosting labour demand and producing indirect beneficial effect on net real wages. In Scenario 2, instead, the lower fraction of SSC on workers directly increases their net real wage, so expanding labour supply and indirectly reducing unit labour costs. Secondly, in Scenario 1 we observe a substitution effect between categories of labour inputs against self-employed, since employers' SSC are reduced only for permanent and atypical workers. Thirdly, the effects on output, worked hours, consumption and investments are much stronger in Scenario 2. This result shows that the two fiscal measures are not substitute. Giving more incentive to supply labour is more beneficial for the economy than giving more incentives to increase labour demand. Intuitively, reducing the employers' SSC payroll taxes for employees induces firms to substitute self-employed workers for employees, partially offsetting the beneficial long-run effect on output. Consider Scenario 3, where there is no compensatory mechanism. Obviously, the redistributive effects between households are more exacerbated in Scenario 3 than those observed in the previous cases. Non-Ricardian households in fact will suffer from an increase in consumption tax, but only partially and indirectly benefit from the improved overall economic conditions through a slight increase in the net real wages they receive. The substitution effects in the production function against self-employed workers mitigate the expansionary outcomes of the reform. However, in this scenario, the substitution effect against autonomous workers is attenuated by the fact that atypical workers (who, because of their flexibility, are more direct substitutes for self-employed workers)
are not concerned by the fiscal shift and by the fact that we are also cutting the portion of SSC paid by workers themselves, so boosting the incentives to work.
In Scenario 4, the fiscal devaluation is accompanied by a compensation for non-Ricardian households according to a transfer rule. This compensatory payment fully offsets the negative effect of an increase in the consumption tax rate on the after-tax income of non-Ricardian households and is financed by lump-sum taxation levied on Ricardian households who are those 15 who fully benefit from the reform. In the presence of this transfer from Ricardian to non-Ricardian households, aggregate consumption positively responds to the fiscal shift and output does not drop on impact, as in the previous scenarios. As a result, in this last scenario we observe a slight deterioration of the external balance which is, however, absorbed at later stages.
Finally, we notice that in Scenario 3 the positive effects on the trade balances disappear after 15 quarters since the implementation of the fiscal reform.
Conclusions
This paper has assessed the potential effects on the Italian economy of four fiscal devaluation scenarios. The analysis has been conducted through simulations using the model IGEM, the dynamic general equilibrium model for the Italian economy developed at the Department of Treasury of the Italian Ministry of the Economy and Finance.
The simulations show that a fiscal devaluation is likely to produce some effects on the external position of the economy only in the short run. The positive effects on the trade balances are, in fact, found to be fully absorbed after 15 quarters since the onset the fiscal reform. However, despite the positive effects on the net external position disappear in the long run, the beneficial effects on the level of economic activity persist in the long run, as a consequence of the reduction of the tax wedge on labour induced by the shift from direct to indirect taxation.
Finally, a word of caution is needed. Notably, quantifying the economic impact of economic reforms represents an extremely difficult exercise. All results must be interpreted in the light of the model used that, although built up with the purpose of assessing the effects of structural reforms, only provides a stylized representation of the Italian economy. 
